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Results: In the Table the differences between iViewGT and 
Catalyst registration parameters are reported for all the 
elastic misalignments considered. No influence of head 
rotations on breast target registration parameters is evident 
whereas a little dependence from the left arm flexion is 
observed. When bending around lateral and vertical axes are 
considered, differences between Catalyst and iViewGT, 
dependent from targets position, are observed. 
 
 
Conclusions: The deformable image registration algorithm 
implemented in Catalyst has shown accurate performances 
especially for targets which are closed to the bending axis 
and far from the deformed region. 
 
Poster: Physics track: Implementation of technology, 
techniques, clinical protocols or trials (including QA and 
audit)  
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Purpose/Objective: The FIRST (Fragmentation of Ions 
Relevant for Space and Therapy) experiment at the 
Helmholtz Center for Heavy Ion research (GSI) was designed 
and built by an international collaboration from France, 
Germany, Italy and Spain for studying the collisions of a 12 C 
ion beam with carbon and gold thin targets. The experiment 
main purpose is to provide the first measurement of double 
deferential cross section measurement of carbon ion 
fragmentation at energies that are relevant both for tumor 
therapy and space radiation protection applications. The SIS 
(heavy ion synchrotron) was used to accelerate the 12 C ions 
at the energy of 400 MeV/u: this energy is particularly 
interesting for particle therapy applications, where 12 C ions 
of such energy are used for the treatment of deep seated 
tumors. 
Materials and Methods: Fragmentation cross sections are 
measured in FIRST using an experimental setup with several 
detectors, already described in [1, 2] that has been designed 
and optimized using a dedicated MC simulation. The 
schematic view of the FIRST experimental setup is shown in 
Fig.1, together with the axis orientation of the reference 
frame. 
 
Figure1. Top view (x,z plane) of the FIRST experiment . From 
left to right: the beam pipe after the last collimator and the 
beam exit window; the table supporting the Start counter, 
the Beam Monitor and the Vertex detectors, enclosing the 
target holder; the P-Tagger calorimeter, just before the 
magnet entrance window; the ALADIN magnet region; the ToF 
Wall detector at the right most position. 
 
Results: A proper calibration of all the detectors is essential 
to reach the required accuracy in the determination of the 
kinematic variables and the separation of fragments of 
different charges and masses. Preliminary results for cross 
sections as a function of the polar angle and in kinetic energy 
for different fragments are shown below. 
 
 
 
Conclusions: The FIRST experiment performed a 
measurement of SDCS, as a function of fragment angles and 
kinetic energies, studying a data sample of several million 
collisions of 12C ions impinging on a thin (8 mm) carbon 
target. This is the first measurement ever made, in such 
experimental configuration, performed with an ion energy of 
400 MeV/u, that is particularly interesting for particle 
therapy and space applications. The result presented here is 
systematically dominated and covers only a limited angular 
range: a refined analysis, to be performed in the full angular 
range accessible to the experiment is in preparation. 
   
 
